The hypophysis controls expression of SNAP-25 and other SNAREs in the adrenal gland.
SNAP-25 (Synaptosomal Associated Protein of 25 kDa), in association with two other SNARE (soluble NSF attachment protein receptor) proteins, syntaxin and Vesicle Associated Membrane Protein, VAMP, is implicated in regulated and constitutive exocytosis in neurones and neuroendocrine cells. Our previous studies have shown that it is expressed more by noradrenergic than adrenergic chromaffin cells in the rat adrenal gland. Since certain hormones under hypophyseal control play an essential role in determining chromaffin cell phenotype, the present study examined the effect of hypophysectomy on SNAP-25 expression. Hypophysectomy was found by immunoblotting and RT-PCR analysis to increase adrenal gland SNAP-25, syntaxin-1 and VAMP-2 levels, without modifying the relative expression of SNAP-25 isoforms: immunocytochemistry showed a dramatic increase in SNAP-25 expression in former adrenergic chromaffin cells. Since adrenal glucocorticoids are considerably reduced by hypophysectomy, the effect of corticosterone replacement therapy was investigated. This did not change levels of SNAP-25, syntaxin-1 or VAMP-2. SNARE expression was also unmodified in pheochromocytoma cells treated with a synthetic glucocorticoid. In contrast, subcutaneous injection of hypophysectomized rats with thyroid hormone decreased adrenal SNAP-25, demonstrating the potential importance of the pituitary-thyroid axis. The current data thus demonstrate that the hypophysis exerts an inhibitory control on adrenal gland SNARE proteins. They suggest that glucocorticoids are unlikely to be directly responsible for this but provide evidence that thyroid hormones are implicated in this phenomenon. The putative role of hormonal regulation on SNARE function is discussed.